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Abstract
Context: The Comprehensive Osteopathic Medical Licensing
Examination of the United States of America (COMLEX-USA)
is a three level examination used as a pathway to licensure for
students in osteopathic medical education programs.
COMLEX-USA Level 2 includes a written assessment of
Fundamental Clinical Sciences for Osteopathic Medical Practice (Level 2-Cognitive Evaluation [L2-CE]) delivered in a
computer based format and separate performance evaluation
(Level 2-Performance Evaluation [L2-PE]) administered
through live encounters with standardized patients. L2-PE was
designed to augment L2-CE. It is expected that the two examinations measure related yet distinct constructs.
Objectives: To explore the concurrent validity of L2-CE
with L2-PE.
Methods: First attempt test scores were obtained from the
National Board of Osteopathic Medical Examiners database for 6,639 candidates who took L2-CE between June
2019 and May 2020 and matched to the students’ L2-PE
scores. The sample represented all colleges of osteopathic
medicine and 97.5% of candidates who took L2-CE during
the complete 2019–2020 test cycle. We calculated
disattenuated correlations between the total score for
L2-CE, the L2-CE scores for the seven competency domains
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(CD1 through CD7), and the L2-PE scores for the Humanistic
Domain (HM) and Biomedical/Biomechanical Domain
(BM). All scores were on continuous scales.
Results: Pearson correlations ranged from 0.10 to 0.88 and
were all statically significant (p<0.01). L2-CE total score was
most strongly correlated with CD2 (0.88) and CD3 (0.85).
Pearson correlations between the L2-CE competency domain
subscores ranged from 0.17 to 0.70, and correlations which
included either HM or BM ranged from 0.10 to 0.34 with the
strongest of those correlations being between BM and L2-CE
total score (0.34) as well as between HM and BM (0.28).The
largest increase between corresponding Pearson and disattenuated correlations was for pairs of scores with lower
reliabilities such as CD5 and CD6, which had a Pearson correlation of 0.17 and a disattenuated correlation of 0.68. The
smallest increase in correlations was observed in pairs of
scores with larger reliabilities such as L2-CE total score and
HM, which had a Pearson correlation of 0.23 and a disattenuated correlation of 0.28. The reliability of L2-CE was
0.87, 0.81 for HM, and 0.73 for BM. The reliabilities for the
L2-CE competency domain scores ranged from 0.22 to 0.74.
The small to moderate correlations between the L2-CE total
score and the two L2-PE support the expectation that these
examinations measure related but distinct constructs. The
correlations between L2-PE and L2-CE competency domain
subscores reflect the distribution of items defined by the
L2-PE blueprint, providing evidence that the examinations
are performing as designed.
Conclusions: This study provides evidence supporting the
validity of the blueprints for constructing COMLEX-USA
Levels 2-CE and 2-PE examinations in concert with the
purpose and nature of the examinations.
Keywords: cognitive evaluation; COMLEX-USA, Level 2,
medical education; performance evaluation; test scores.
The Comprehensive Osteopathic Medical Licensing Examination of the United States of America (COMLEX-USA) is a
series of standardized assessments used in part to fulfill
licensure requirements for the practice of osteopathic
This work is licensed under the Creative Commons Attribution 4.0
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medicine [1]. COMLEX-USA is comprised of four separate
examinations spanning three progressive levels. Level 2 of
COMLEX-USA, which is typically taken by students during
their third or fourth year of medical school, is separated into a
Cognitive Evaluation (L2-CE) and a Performance Evaluation
(L2-PE). The L2-CE is a computer based, multiple choice
assessment with 352 items that measures the application of
knowledge in clinical and foundational biomedical sciences
and osteopathic principles integrated with related physician
competencies [2]. A passing grade on L2-CE is based on a
single score, although subscores aligned with the blueprint
dimensions are reported. L2-PE is a patient presentation
based assessment of fundamental clinical skills. It requires
that candidates demonstrate competency when they are
presented with 12 standardized patient encounters [3]. A
pass/fail score is reported for two domains: the Humanistic
Domain (HM), which measures physician-patient communication, interpersonal skills, and professionalism; and the
Biomedical/Biomechanical Domain (BM), which measures
history and physical examination, documentation skills, and
the performance of osteopathic manipulative treatment.
Passing of the L2-PE is compensatory within domains but not
across domains. Candidates must pass both domains on the
same administration to pass the L2-PE.
The L2-PE was first administered in 2004 with the goal
of augmenting L2-CE and to assess additional competencies required to provide patient care in supervised
graduate medical education settings [4]. The motivation for
adding this additional assessment to the COMLEX-USA was
acknowledgment of the limitations of what can be
measured with traditional multiple choice assessments.
While the L2-CE is well suited for measuring candidates’
medical knowledge and clinical reasoning skills, it is less
adept at measuring clinical skills such as interpersonal
skills, communication, hands on physical examination,
or osteopathic manipulative treatment. The L2-PE was
designed to measure these clinical skills [5] and help fulﬁll
the mission of the National Board of Osteopathic Medical
Examiners (NBOME) “to protect the public by providing the
means to assess competencies of osteopathic medicine and
related health care professions” [1].
While published research on L2-PE has supported the
validity of the examination for use in determining candidates’ competency to provide supervised patient care
[4–7], no published research has explored concurrent
validity between L2-CE and L2-PE. Given the similarities
between these examinations in terms of the time at which
they are taken by medical students and commonalities in
the master blueprint along with expected differences due
to the types of examinations, a study exploring the relationship between L2-PE and L2-CE is essential to provide

evidence of validity supporting the requirement that osteopathic medical school students demonstrate their
knowledge and application of fundamental clinical skills
for osteopathic medical practice on both assessments.
All examinations in the COMLEX-USA series share the
master blueprint based on the same two dimensions,
labeled as competency domains and clinical presentations.
The seven competency domains (CD1 through CD7) and 10
clinical presentations are identical for all four examinations; however, the percentage of items aligned with each
varies by examination. Table 1 shows the minimum percentages of items required for each competency domain for
the L2-CE, L2-PE HM, and the L2-PE BM. The goal of this
study was to examine the relationships between L2-PE and
L2-CE by correlating the scores on HM and BM domains
with the L2-CE total score and the L2-CE subscores for CD1
through CD7.

Methods
This study design was reviewed by the Institutional Review Board
(IRB) of the NBOME and deemed exempt. All analyses were conducted
in R version 3.6.3.
Data from 6,639 candidates who took L2-CE between June 2019
and May 2020 were obtained from the NBOME database and matched
to their L2-PE scores. Only first attempt test scores were included in
this analysis. This sample represented all colleges of osteopathic

Table : Minimum percentage of items on the COMLEX-USA L-CE,
L-PE Humanistic (HM) Domain, and L-PE Biomedical/Biomechanical (BM) Domain exams.
Competency domains

Minimum percentage
L-CE

HM

BM

. Osteopathic Principles, Practice, and
.% .%
Manipulative Treatment
. Osteopathic Patient Care and Procedural .% .%
Skills
. Application of Knowledge for Osteopathic .% .%
Medical Practice
. Practice-Based Learning and Improve.% .%
ment in Osteopathic Medical Practice
. Interpersonal and Communication Skills
.% .%
in the Practice of Osteopathic Medicine
. Professionalism in the Practice of Osteo- .% .%
pathic Medicine
. Systems Based Practice in Osteopathic
.% .%
Medicine

.%
.%
.%
.%
.%
.%
.%

COMLEX-USA, Comprehensive Osteopathic Medical Licensing
Examination of the United States of America; L-CE, Level -Cognitive
Evaluation; L-PE, Level -Performance Evaluation; HM, Humanistic
Domain; BM, Biomedical/Biomechanical Domain.
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medicine and encompassed 97.5% of the 6,806 candidates who took
the L2-CE during the complete 2019–2020 test cycle. The scores
analyzed for this study were total score for the L2-CE, L2-CE scores for
CD1 through CD7, and L2-PE scores for the HM and BM domains. All
scores were on continuous scales.
Pearson and disattenuated correlations were calculated; disattenuated correlations were calculated to correct for measurement error [8, 9]. Disattenuated correlations have been used in
similar previous studies [7, 10]. Cronbach’s alpha [11] was used as
the reliability estimate for L2-CE and CD1 through CD7. Generalizability coefﬁcients [12] were used as reliability estimates for HM
and BM.

Results
Table 2 shows the Pearson correlations, disattenuated
correlations, and reliability results for this study.
Pearson correlations ranged from 0.10 to 0.88 and
were all statically significant (p<0.01). L2-CE total score
was most strongly correlated with CD2 (0.88) and CD3
(0.85). Pearson correlations between the L2-CE competency
domain subscores ranged from 0.17 to 0.70, and correlations which included either HM or BM ranged from 0.10 to
0.34, with the strongest of those correlations between BM
and L2-CE total score (0.34) and between HM and BM
(0.28).
As expected, disattenuated correlations were larger
than the corresponding Pearson correlations and ranged
from 0.18 to 1.00. The largest increase between corresponding Pearson and disattenuated correlations was for
pairs of scores with lower reliabilities such as CD5 and

CD6, which had a Pearson correlation of 0.17 and a disattenuated correlation of 0.68. The smallest increase in
correlations was observed in pairs of scores with larger
reliabilities, such as L2-CE total score and HM, which had a
Pearson correlation of 0.23 and a disattenuated correlation
of 0.28.

Discussion
The reliabilities for L2-CE, HM, and BM in this study were
similar to those observed in comparable examinations. The
reliability of L2-CE (0.87) is considered acceptable for a
high stakes examination [13]. The reliabilities for HM (0.81)
and BM (0.73) were similar to what has been observed in
other medical licensure performance based examinations
[6, 10]. The reliabilities for the L2-CE competency domain
scores, which ranged from 0.22 to 0.74, were notably lower
due to being comprised of smaller numbers of items;
however, those scores are not recommended for use in high
stakes decision making. Only disattenuated correlations
are discussed below due to these lower reliabilities.
The correlation coefficients from our study results
generally presented as expected. There were small to moderate correlations between the Level 2-CE total score and the
two domains of the Level 2-PE, HM and BM. This indicates
that L2-CE and L2-PE measure related but separate constructs, which supports the expectation that these examinations are related because they share the same master
blueprint, with different percentages of items assigned to

Table : Correlations between COMLEX-USA L-CE, L-CE Competency Domain subscores (CD through CD), and COMLEX-USA L-PE scores
for the HM and BM.a
L-CE

L-CE

L-PE
a

Total score
CD
CD
CD
CD
CD
CD
CD
HM
BM

L-PE

Total score

CD

CD

CD

CD

CD

CD

CD

HM

BM

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

Pearson correlations are below the diagonal. Reliabilities are on the diagonal and in bold. Disattenuated correlations are above the diagonal.
Disattenuated correlations greater than . are reported as .. p<. level. COMLEX-USA, Comprehensive Osteopathic Medical Licensing
Examination of the United States of America; L-CE, Level -Cognitive Evaluation; L-PE, Level -Performance Evaluation; HM, Humanistic
Domain; BM, Biomedical/Biomechanical domain.
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each competency domain for each examination, but are still
sufficiently different to justify both examinations. Additionally, the design of the master blueprint is supported by the
differences in the strengths of the correlations between L2-CE
and the L2-PE domains. The correlation between L2-CE and BM
was larger than the correlation between L2-CE and HM; this
difference reflects the design of the master blueprint, which
requires that L2-CE and BM measure skills from all seven
competency domains (CD1 through CD7), while HM measures
only competency domains five and six (CD5 and CD6).
The strength of the correlations between HM and
L2-CE competency domain subscores as well as between
BM and L2-CE competency domain subscores were similar
to the percentage of items for each competency domain
required by the L2-PE test specifications (Table 1) [2, 3].
Our results showed that the HM domain was moderately
correlated with CD5 (Interpersonal and Communication
Skills in the Practice of Osteopathic Medicine), CD6
(Professionalism in the Practice of Osteopathic Medicine),
and CD7 (Systems-Based Practice in Osteopathic Medicine). HM had smaller correlations with the other competency domains. According to the test speciﬁcations, HM
should be comprised of mostly CD5 and CD6. CD7 is not a
requirement for HM, but CD7 is most strongly correlated
with CD5 and CD6, so the correlation between CD7 and HM
is not surprising.
BM had larger correlations with CD1, CD2, CD3, and
CD5 than with CD4, CD6, or CD7. These differences in
correlations correspond to the minimum percentage on the
master blueprint (Table 1), such that the competency
domains with larger percentages of items on BM had larger
correlations than the competency domains with smaller
percentages of items. The differences in correlations were
not large, but that is unsurprising, since the competency
domains are correlated with each other (Table 2). To clarify,
skills related to all seven competency domains are required
to perform well in the BM domain. BM purports to assess
the student’s ability to complete a history and perform a
physical examination, to perform osteopathic manipulative treatment, and to document in a subjective, objective,
assessment, and plan (SOAP) note format. In terms of
speciﬁc competencies, these skills require knowledge of
and ability to correctly perform osteopathic manipulative
treatment [5] (CD1), to complete a focused history and
physical examination (CD2), to have knowledge and apply
it to the case at hand (CD3), to be able to communicate to
obtain the correct information (CD5), and to document the
patient encounter completely for the record, which arguably requires skills in all seven competency domains [4,
14–16].

Limitations
Although this study provides clear concurrent validity
evidence supporting the intended uses of L2-CE and
L2-PE, validity of any measurement must be established
through ongoing evaluation of related evidence [17].
Therefore, the ﬁndings in this study should be evaluated
in combination with past and future research supporting
the validity of L2-CE and L2-PE. Additionally, because the
results of this study were based on data from 97.5% of
candidates who completed the L2-CE during the complete
2019–2020 test cycle, we expect that these results are
generalizable to the overall population of L2-CE test
takers, with the limitation being that the data are from a
single L2-CE test cycle.

Conclusions
There are two conclusions to be drawn from this study. First,
the validity of L2-PE is supported by the small to moderate
correlations found with L2-CE in this study. The results support the use of both multiple choice and performance examinations to ensure the assessment of a broader range of
competencies in osteopathic medicine. Second, the strength
of the correlations between HM, BM, and the seven L2-CE
competency domain subscores was generally reflective of the
minimum percentage of items for each competency domain
measured by HM and BM, as defined by the master blueprint.
In other words, scores from HM and BM tended to be more
strongly correlated with the L2-CE competency domain subscores in competency domains where the master blueprint
specified larger percentages of items. This finding supports
the concurrent validity of L2-CE and L2-PE. Overall, we
believe this analysis supports the need for, validity of, and
continued use of the L2-PE and L2-CE examinations.
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